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Introduction. Mixed medullary-follicular thyroid carcinoma is an uncommon tumor that consists of both follicular and
parafollicular cells. Case. We report a 43-year-old woman with a palpable mass in the right side of the neck. Fine needle aspiration
suggested a diagnosis of high grade anaplastic carcinoma that has been associated with papillary features. Total thyroidectomy
was done in which histopathological examination showed diagnosis of medullary carcinoma. Immunohistochemical staining
was positive for chromogranin, calcitonin, and thyroglobulin in tumoral cells. Conclusion. Mixed medullary-follicular thyroid
carcinoma is a rare tumor. Diagnosis of these tumors with fine needle aspiration is very difficult and may lead to misdiagnosis.
It is necessary to correlate the cytological finding with serum calcitonin and thyroglobulin. Also immunostaining for calcitonin
and thyroglobulin confirms diagnosis.
1. Introduction
Medullary thyroid carcinoma (MTC) is a neuroendocrine
tumor that originates from parafollicular or c-cells of the
thyroid gland [1]. MTC accounts for 5–10% of all thyroid
carcinomas. A characteristic feature of this tumor is pro-
duction of calcitonin. Most MTCs (80%) are sporadic and
others (20%) are familial [2, 3]. Pfaltz et al. in 1959 reported
that MTC is a tumor with solid-nonfollicular pattern, and
it is different from other thyroid carcinomas clinically and
pathologically [4]. Also it was noted that histological appear-
ance of MTC may be atypical, and follicular structures can
be seen in it. Also it was shown that these tumors have
positive immunoreactivity for calcitonin and thyroglobulin.
Subsequently such tumors were named mixed medullary-
follicular carcinoma [4, 5].
Mixed medullary-follicular carcinoma is a rare tumor of
the thyroid. Less than 40 cases have been reported in the
literature [4–8].
The cellular origin of the mixed medullary-follicular
tumors is unknown.
Here we report a particular presentation of a mixed
medullary-follicular carcinoma in which fine needle aspi-
ration showed anaplastic carcinoma and mixed medullary-
follicular thyroid carcinoma confirmed after thyroidectomy.
2. Case
A 43-year-old woman presented with a palpable mass in the
right side of the neck, increasing in size over several months.
Physical examination revealed a 4 cm × 4 cm, well-defined
nontender nodule in right thyroidal lobe. There were no
other physical abnormalities. The patient didnot smoke. Her
family history was negative for thyroid and other endocrine
tumors. The patient had no history of neck or whole body
radiation. The plasma levels of T
3
, T
4
, and TSH were within
normal limits. Fine needle aspiration showed cells with large
nucleolus and severe pleomorphismwith combined follicular
and papillary like pattern. Pathologist suggested diagnosis of
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Figure 1: (a) A follicular structures in follicular carcinoma area
composed of tumoral cells. (b) Oval polygonal shaped tumoral cells
in medullary carcinoma area (arrow).
the high grade anaplastic carcinoma with papillary pattern.
The total thyroidectomy was performed.
Macroscopic Finding. The surgical specimen was fixed in
buffered formalin. The cut surface of thyroid gland showed
a well-defined nodule measuring 4 cm × 3 cm that was
unencapsulated. No area of necrosis and hemorrhage was
observed. An other part of thyroid gland was free of lesion.
2.1. Microscopic Finding. Several cut sections were stained
with hematoxylin and eosin. Solid nests of pleomorphic
cells with mitotic activity were seen. Histochemically, there
was no evidence of amyloid deposition by using crystal
violet (Figure 1). Immunoperoxidase stainingwas positive for
calcitonin, chromogranin, and thyroglobulin.
3. Discussion
MTC accounts for 5% to 10% of all thyroid malignancies.
It originates from the parafollicular or c-cells of the thyroid
gland. Tumoral cells typically produce calcitonin. On histo-
logical examination, MTC is composed of cells that vary in
morphologic feature and rearrangement. Round, polyhedral,
spindle shape cells were described. An amyloid stroma is
commonly present. Lymphatic and vascular invasion may
be seen. Definitive diagnosis can be confirmed by positive
immunostaining of tumor tissue for calcitonin and carci-
noembryonic antigen (CEA) [9, 10].
Mixed medullary-follicular carcinoma is composed of
neoplastic cells with combined histological and immuno-
histochemical features of both follicular and parafollicular
cells. [5–7, 11–14].The cellular origin of themixedmedullary-
follicular carcinoma is unknown, and several hypotheses
were described. One of the hypotheses explains that this
tumor might arise from the multipotent stem cells that can
be differentiated to follicular and c-cells [7, 15, 16].
An other hypothesis shows that common oncogenic
stimulus may affect both follicular and parafollicular cells
[7, 17].
Ectopic production of thyroglobulin in classical MTCs
has been described. Also, additional molecular alternation
in MTC may be involved in differentiation of MTC cells
toward a follicular phenotype. Volante et al. reported hostage
hypothesis. Neoplastic transformation of c-cells leads to the
development of MTC with entrapment of normal follicles
among cancerous cells. The microenvironment provided by
MTC cells would subsequently stimulate the proliferation of
the trapped follicular cells into the tumoral phenotype [18].
In some studies, RET protooncogene mutation might be
involved [11, 19].
Review of literature showed less than 50 cases of mixed
medullary-follicular carcinoma. These tumors usually occur
in middle age people, and initial presentation of them is
swelling of the neck. Serum calcitonin and thyroglobulin
are helpful markers in diagnosis, because calcitonin is pro-
duced from medullary component and thyroglobulin from
follicular cells. The size of this tumor usually is 1 cm to
5/5 cm.There are unifocal tumorswhilemultifocal tumors are
particularly associated with MEN type IIA. In most patients
lymph node metastasis is present at the time of diagnosis [6].
Distant metastasis can be observed frequently in lungs, liver,
mediastinum, and bone. These patients might die within 10
years after the diagnosis [6, 11].
In our case, fine needle aspiration was not capable of
diagnosing mixed medullary-follicular carcinoma. It seems
that role of fine needle aspiration in the diagnosis of this
tumor is very limited. In suspicious cases, measurement of
the serum calcitonin and thyroglobulin levels is helpful. We
should correlate cytological finding with serum calcitonin
and thyroglobulin. Also immunostaining for calcitonin and
thyroglobulin is essential for confirmation of diagnosis. In
our case immunostaining for calcitonin and thyroglobulin
was positive.
The principal treatment of mixed medullary-follicular
carcinoma is surgery, and total thyroidectomy should be
done. Radioiodine ablation is not effective in MTC, but, due
to presence of follicular component in mixed medullary-
follicular carcinoma, several studies suggested it. A precise
diagnosis of this tumor is fundamental for treatment and
follow-up [8, 20, 21].
References
[1] E. D. Williams, C. E. Toyn, and H. R. Harach, “The ultimo-
branchial gland and congenital thyroid abnormalities in man,”
Journal of Pathology, vol. 159, no. 2, pp. 135–141, 1989.
Case Reports in Endocrinology 3
[2] C. Hedinger, E. D. Williams, and L. H. Sobin, “The WHO
histological classification of thyroid tumors: a commentary on
the second edition,” Cancer, vol. 63, no. 5, pp. 908–911, 1989.
[3] M. F. Saad, N. G. Ordonez, and R. K. Rashid, “Medullary
carcinoma of the thyroid. A study of the clinical features and
prognostic factors in 161 patients,” Medicine, vol. 63, no. 6, pp.
319–342, 1984.
[4] M. Pfaltz, C. E. Hedinger, and J. P. Muhlethaler, “Mixed
medullary and follicular carcinoma of the thyroid,” Virchows
Archiv A Pathological Anatomy and Histology, vol. 400, no. 1,
pp. 53–59, 1983.
[5] M. Hales, W. Rosenau, M. D. Okerlund, and M. Galante,
“Carcinoma of the thyroid with a mixed medullary and follic-
ular pattern. Morphologic, immunohistochemical, and clinical
laboratory studies,” Cancer, vol. 50, no. 7, pp. 1352–1359, 1982.
[6] I. Kostoglou-Athanassiou, P. Athanassiou, G. Vecchini, L.
Gogou, and P. Kaldrymides, “Mixed medullary-follicular thy-
roid carcinoma: report of a case and review of the literature,”
Hormone Research, vol. 61, no. 6, pp. 300–304, 2004.
[7] M. Papotti, F. Negro, J. A. Carney, G. Bussolati, and R. V.
Lloyd, “Mixed medullary-follicular carcinoma of the thyroid.
A morphological, immunohistochemical and in situ hybridiza-
tion analysis of 11 cases,” Virchows Archiv, vol. 430, no. 5, pp.
397–405, 1997.
[8] M. Papotti, M. Volante, P. Komminoth, M. Sobrinho-Simoes,
and G. Bussolati, “Thyroid carcinomas with mixed follicular
and C-cell differentiation patterns,” Seminars in Diagnostic
Pathology, vol. 17, no. 2, pp. 109–119, 2000.
[9] J. Brierley, R. Tsang, W. J. Simpson, M. Gospodarowicz, S.
Sutcliffe, and T. Panzarella, “Medullary thyroid cancer: analyses
of survival and prognostic factors and the role of radiation
therapy in local control,”Thyroid, vol. 6, no. 4, pp. 305–310, 1996.
[10] E. Kebebew, P. H. Ituate, A. E. Siperstein et al., “Medullary thy-
roid carcinoma: clinical characteristics, treatment, prognostic
factors, and a comparison of staining systems,” Cancer, vol. 88,
pp. 1139–1148, 2000.
[11] R. Luboshitzky and M. Dharan, “Mixed follicular-medullary
thyroid carcinoma: a case report,”Diagnostic Cytopathology, vol.
30, no. 2, pp. 122–124, 2004.
[12] Y. Mizukami, A. Nonomura, T. Michigishi, M. Noguchi, and T.
Ishizaki, “Mixed medullary-follicular carcinoma of the thyroid
gland: a clinicopathologic variant of medullary thyroid carci-
noma,”Modern Pathology, vol. 9, no. 6, pp. 631–635, 1996.
[13] K. Akhtar, S. S. Ahmad, S. Zaheer, and S. M. Vasenwala, “Mixed
medullary and follicular carcinoma of the thyroid- a rare entity,”
Medical Case Study, vol. 2, no. 1, pp. 12–14, 2011.
[14] X. Matias-Guiu, “Mixed medullary and follicular carcinoma of
the thyroid: on the search for its histogenesis,”American Journal
of Pathology, vol. 155, no. 5, pp. 1413–1418, 1999.
[15] M. Noel, M. C. Delehaye, N. Segond et al., “Study of calcitonin
and thyroglobulin gene expression in human mixed follicular
and medullary thyroid carcinoma,” Thyroid, vol. 1, no. 3, pp.
249–256, 1991.
[16] R. Holm, M. Sobrinho-Simoes, J. M. Nesland, C. Sambade,
and J. V. Johannessen, “Medullary thyroid carcinoma with
thyroglobulin immunoreactivity. A special entity?” Laboratory
Investigation, vol. 57, no. 3, pp. 258–268, 1987.
[17] P. Zhang, H. Zuo, T. Ozaki, N. Nakagomi, and K. Kakudo,
“Cancer stem cell hypothesis in thyroid cancer,” Pathology
International, vol. 56, no. 9, pp. 485–489, 2006.
[18] M. Volante, M. Papotti, J. Roth et al., “Mixed medullary-
follicular thyroid carcinoma: molecular evidence for a dual
origin of tumor components,” American Journal of Pathology,
vol. 155, no. 5, pp. 1499–1509, 1999.
[19] J. Duskova, D. Janotova, E. Svobodova, Z. Novak, and P.
Tretinik, “Fine needle aspiration biopsy of mixed medullary-
follicular thyroid carcinoma. A report of two cases,” Acta
Cytologica, vol. 47, pp. 71–77, 2003.
[20] C. Nangue, L. Bron, L. Portmann et al., “Mixed medullary-
papillary carcinomaof the thyroid: report of a case and reviewof
the literature,” Head and Neck, vol. 31, no. 7, pp. 968–974, 2009.
[21] O. Hab, T. Unal, S. Seckin, and S. Kulacoglu, “Mixed
medullary—follicular thyroid carcinoma: a report of two cases,”
Turkish Journal of Medical Sciences, vol. 38, no. 4, pp. 359–363,
2008.
